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influenza — United States, 1983-1984 Season 


During the 1983-1984 influenza season, school and college outbreaks of type A(H1N1) 
strains began and increased sharply after January 1 and peaked in February. Type B strains 
were also isolated in all regions of the country from about February to April, largely in schools 
and colleges; a few outbreaks were reported in older age groups. Type A(H3N2) virus activity 
was generally sporadic, despite an early outbreak in Alaska. Preliminary analysis suggests 
there was little excess mortality associated with influenza. 

National data on influenza activity for the 1983-1984 season were obtained from four 
major sources: (1) weekly reports of the number of respiratory specimens tested and the 
number and types of influenza virus isolates identified by 61 collaborating state, county, city, 
or military laboratories; (2) weekly reports of mortality from 121 cities, an index that has his- 
torically reflected seasonal mortality attributable to influenza; (3) weekly semi-quantitative es- 
timates from each state health department of the extent of influenza-like morbidity indicated 
by its individual statewide surveillance system; and (4) weekly returns from approximately 
125 primary-care physician members of the American Academy of Family Physicians re- 
search panel, who recorded the number of patients seen in their offices with influenza-like ill- 
nesses” and provided their assessment of whether an “outbreak” of influenza was occurring 
among their patients. In addition, spontaneous reports of unusual influenza cases and out- 
breaks from a variety of sources were also received by CDC. 

Before the usual influenza season, sporadic isolates of influenza A(H3N2) virus were ob- 
tained in August (Tennessee); of influenza B virus, in September (Tennessee); and of influenza 
A(H1N1) virus, in October (Alabama). The first influenza outbreaks confirmed by virus isola- 
tion occurred during November and December in Alaska, where type A(H3N2) virus was 
active among young adults. immediately after the new year, however, reports of isolations of 
type A(H1N1) virus from sporadic cases and outbreaks in schools and colleges were received, 
particularly from the South Atlantic and South Central regions. Rapid increases in the number 
of type A(H1N1) virus isolations were noted (Figure 1) as the virus became active across the 
country (Figure 2). 

Also during November and December, sporadic type B influenza virus isolates were recov- 
ered in California, Texas, and West Virginia, primarily from children or young adults. Early in 
1984, type B influenza virus activity increased in association with school outbreaks and per- 
sisted at fairly constant, relatively moderate levels from February through April, remaining 
active into May (Figure 1). This contrasted with the shorter period of type A(H1N1) virus ac- 
tivity that peaked sharply in February. Some nursing-home outbreaks of type B influenza were 
reported. By the end of the season, many regions had experienced both type A(H1N1), and 
type B virus activity, although early on, type B virus isolates were not identified in the south- 


*Case definition: fever of 37.8 C (100 F) or higher with cough or sore throat. 
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eastern states, where type A(H1N1) virus was active in outbreaks; conversely, type A(H1N1) 

isolates were not at first identified in Washington and Oregon, when type B virus was causing 

outbreaks (Figure 2). influenza A(H3N2) viruses were isolated at low levels throughout the 

season, with at least one associated nursing-home outbreak. 

Forty-seven states reported type A(H1N1) isolates; 40 states reported type B isolates; and 
15 states reported type A(H3N2) isolates. Of the 2,130 isolates obtained by the collaborating 
laboratories, 50.6% were influenza type A(H1N1); 44.7% were type B; and 4.7% were type 
A(H3N2). The number of isolates reported was the largest total since the 1976-1977 season 
(Figure 3). 

Twenty-two state epidemiologists reported widespread influenza activity during the peri- 
od of viral circulation in 1983-1984 (Figure 4); in comparison, during the 1981-1982 and 
1982-1983 seasons, widespread activity was reported from only four and 12 states, respec- 
tively. However, during the 1980-1981 season, 32 states reported widespread activity. Mor- 
bidity reports by family physicians exhibited temporal and geographic trends consistent with 
other indicators of influenza activity. For example, the earliest and largest rise in visits for 
influenza-like iliness was in the southern regions (Figure 5), which corresponded with the 
large numbers of type A(H1N1) outbreaks there. 

Preliminary analysis of pneumonia and influenza mortality from 121 cities did not indicate 
a consistent, statistically significant rise above the rates expected in the absence of an 
epidemic. Failure to detect excess mortality would correspond with this season's paucity of 
reported outbreaks of influenza among the elderly, the group that usually is most vulnerable 
to severe influenza infection. 


Reported by State and Territorial Epidemiologists and State Laboratory Directors; Other collaborating 
laboratories; Participating physicians of the American Academy of Family Physicians, Statistical Svcs Br, 
Div of Surveillance and Epidemiologic Studies, Epidemiology Program Office, Computer Systems Office, 


Office of the Centers Director, Statistical Svcs Activity, Influenza Br, Div of Viral Diseases, Center for In- 
fectious Diseases, CDC. 
FIGURE 1. Laboratory surveillance of influenza virus, by number of specimens submitted 
and by virus isolations* — United States, 1983-1984 season 
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FIGURE 2. Cumulative summary of states with influenza virus isolate 
1983-1984 season 
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FIGURE 3. isolations of influenza viruses reported to CDC by collaborating civilian and 
military laboratories — United States, 1976-1984 
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FIGURE 4. Highest level of influenza morbidity reported, by state — United States, 
December 1983-June 1984 
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FIGURE 5. Cases of influenza-like iliness* reported from physicians, by geographic area 
— United States, 1983-1984 season 
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“Reported to CDC by approximately 125 physician-members of the American Academy of Family Physi- 
cians research panel. A case was defined as a patient with fever 37.8C (100F) or greater and at least 
cough or sore throat 


Epidemiologic Notes and Reports 





Mumps Outbreak — New Jersey 


From October 19, through December 14, 1983, 63 cases of mumps were reported from 
six schools in a school district in Atlantic County, New Jersey. These 63 cases are a 40% in- 
crease over the previous year’s total of mumps among schoolchildren in the state. Before 
1978, mumps vaccination was not required for school entry in New Jersey; however, begin- 
ning in 1978, mumps vaccination was required for school entry for children 7 years of age or 
younger. By the fall of 1983, students in kindergarten (K) through grade 5 would have been 
covered by the law. An investigation was undertaken to determine the possible reasons for 
the outbreak and to control its spread. In particular, this marked increase in reported mumps 
presented an opportunity to: (1) determine the compliance with the 1978 school immuniza- 
tion law; (2) investigate the effect of the law on the pattern of the outbreak; (3) estimate the 
efficacy of mumps vaccine; and (4) quantitate the economic impact of the outbreak on the 
community. 

A case of mumps was defined as unilateral or bilateral swelling of the parotid or other sali- 
vary gland for 2 or more days as reported by a physician, nurse, or parent. Acute mumps in- 
fection was serologically confirmed (i.e., a fourfold rise in complement fixation antibodies be- 
tween acute- and convalescent-phase sera) in four cases. No viral cultures were attempted. 

The index patient was a 12-year-old, unvaccinated, sixth-grade boy attending Elementary 
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School A. The source of his infection was not identified. All cases in the five other elementary, 
middle, and high schools involved could be epidemiologically linked to cases in this elemen- 
tary school. When cases were plotted by date of onset, two distinct peaks of disease were 
identified that occurred 14-18 days apart (Figure 1). Of the 63 students who met the case 
definition, 37 {59%) were girls. lll students ranged in age from 6 years to 17 years (mean 11 
years). Thirty-six (57%) cases occurred among children in grade 6 or higher. None of the pa- 
tients developed complications, and none were hospitalized. 

Forty-eight (76%) cases occurred in Elementary School A, for an overall attack rate of 5% 
(48/933). Twenty-five (52%) of these 48 cases occurred among the sixth grade students 
(Table 1). The attack rate in grade 6 (15%) was five times that in grades K-5 (3%) (p < 0.001) 
(Table 1). 

School vaccination records were reviewed for evidence of previous mumps vaccination or 
mumps disease to determine student susceptibility. A student with (1) a history of physician- 
diagnosed mumps; (2) serologic evidence of mumps immunity; or (3) a dated parental, 
school, or physician record of vaccination with live mumps vaccine on or after 12 months of 
age was considered immune to mumps (7 ). Vaccine coverage rates were greater than 95% in 
grades K-5 but fell to 68% in the sixth grade. Overall, records showed grade-specific suscepti- 
bility rates (Table 2) parallelled grade-specific attack rates (Table 1). Sixth graders were 

(Continued on page 427) 





TABLE |. Summary —cases specified notifiable diseases, United States 
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TABLE II. Notifiable diseases of low frequency, United States 





Cum. 1984 


Anthrax Plague 
Botulism Foodborne Poliomyelitis: Total 
infant Paralytic 
Other Psittacosis (Calif. 1) 
Brucellosis (Upstate N.Y 1, Kans. 1, Va. 1) Rabies, human 
Cholera Tetanus 26 
Congenital rubella syndrome Trichinosis 44 
Diphtheria (Tex. 1) Typhus fever, flea-borne (endemic, murine) 10 
Leptospirosis 10 

















“Eight of the 64 reported cases for this week were imported from a foreign country or can be directly traceable to a known internationally im- 
ported case within two generations 
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TABLE I11. Cases of specified notifiable diseases, United States, weeks ending 
July 21, 1984 and July 23, 1983 (29th Week) 
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TABLE 111. (Cont’d.) Cases of specified notifiable diseases, United States, weeks ending 
July 21, 1984 and July 23, 1983 (29th Week) 
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“For measies only, imported cases includes both out-of-state and international importations 
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TABLE I11. (Cont’d.) Cases of specified notifiable diseases, United States, weeks ending 
July 21, 1984 and July 23, 1983 (29th Week) 
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TABLE IV. Deaths in 121 U.S. cities,* week ending 
July 21, 1984 (29th Week Ending) 


All Causes, By Age (Years) All Causes, By Age (Years) 
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plete counts will be avaiable in 4 to 6 weeks 

tt Total includes unknown ages 








Vol. 33/No. 29 MMWR 
Mumps — Continued 

nearly seven times more likely to be susceptible to mumps than students in other grades 
(p < 0.001) (Table 2). 

Since initial reports suggested that many mumps cases occurred in children known to 
have been vaccinated, a vaccine efficacy study was done.” The sixth grade was used to esti- 
mate vaccine efficacy, because it represented 52% of the school’s cases and had enough un- 
vaccinated and vaccinated students to make calculation of attack rates in these two groups 
meaningful. Vaccination status was verified for both vaccinated and unvaccinated students 
using a dated parental record. If unavailable, a physician record was then obtained. Studies 
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“Vaccine efficacy was estimated by the standard method: 


where VE is the vaccine efficacy in percent; ARU is the attack rate in the unvaccinated; and ARV is the 
attack rate in the vaccinated. 


FIGURE 6. Mumps cases, by date of onset — school district, Atlantic County, New 
Jersey, October-December 1983 
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TABLE 1. Enroliment, case count, and attack rate of mumps, by grade“ — Elementary 
School A, Atlantic County, New Jersey, October-December 1983 





Attack Relative 
Grade Enroliment No. cases rate (%) risk 





Kindergarten and 
special education 203 
185 
192 
188 
165 


Total 933 





“Grades 1 and 2 are located in a separate school 
tBetween sixth grade and K-5; 95% confidence interval = 3.0-8.5; p < 0.001 
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relying solely on school records for determination of immunization status and casefinding 
may provide misleadingly low estimates of vaccine efficacy (2). Vaccine efficacy was es- 
timated to be 91% for sixth graders, with a 95% confidence interval of 77%-93% (Table 3). 
The attack rate in the vaccinated children in the sixth grade was 4% and fell within the 
5%-10% primary vaccine failure rate observed in clinical trials (3). 

Outbreak control began with a review of all student immunization records in the school dis- 
trict to identify students lacking mumps vaccination. Students deficient in measles, rubella, 
diphtheria, and tetanus vaccinations were also identified. Vaccines were offered free to all 
susceptible schoolchildren in three state-run vaccination clinics held for 2 days in early 
December. Of 4,188 students in the district, 945 (23%) were identified as lacking mumps im- 
munity, based on criteria of the Immunization Practices Advisory Committee (ACIP) (7). Of 
the 945 susceptible students, approximately 75% received vaccines containing mumps anti- 
gen at the state-run clinics. An unknown number of students was vaccinated by private 
physicians. 

Telephone questionnaires administered to the parents of ill students were used to collect 
information on the economic impact of the outbreak. The 63 cases of mumps occurred in 
children from 46 different households. The total cost to households was $4,687 for an aver- 
age cost of $102 per household. The average number of school days missed by each child 
was 5.7. Of the 46 households, 16 (35%) had at least one parent miss 1 day of work to take 
care of a child, with a mean of 3 days of work missed. Day-care services were used by six 
(13%) households. Medical services were utilized by 33 (72%) households. All these house- 
holds consulted with their physicians by telephone, and three (7%) households took a child to 
a hospital emergency room. No persons were hospitalized. 


TABLE 2. Mumps susceptibility’, by grade — Elementary School A, Atlantic County, 
New Jersey, October-December 1983 





Susceptibles Relative 
Grade Enroliment No. riskt 








Kindergarten and 
special education 203 
185 
192 
188 
165 


Total 933 





“These data are based on school records only. 
tBetween sixth grade and K-5; 95% confidence interval = 4.5-9.9; p < 0.001 


TABLE 3. Mumps vaccine efficacy’ for the sixth grade, based on school, parental, and 
physician records — Elementary School A, Atlantic County, New Jersey 





Attack 
Iu Well rate 


Vaccinated 5 117 49 
Unvaccinated 19 24 44 





Total 2at 141 





“Vaccine efficacy = 91%; 95% confidence interval = 77%-93° 


tExcludes one student whose iliness could not be distinguished from a vaccine failure or incubation of 
disease at the time of vaccination 
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The cost associated with the emergency vaccination clinics was $6,250, which included 

costs for clinic supplies, personnel, transportation, and vaccine. The cost of vaccine alone 
was $3,100, or 50% of the total clinic cost. The total direct cost of the outbreak was 
$10,937 (this includes clinic costs plus the total costs to households). Even though 362 pupil 
school days were lost because of illness associated with this outbreak, there was no loss of 
state school reimbursement aid, since New Jersey does not consider absenteeism when 
providing aid to local school districts. 

Reported by J Aiello, Atlantic County Health Dept, R Altman, L Dimasi, C Kauffman, T Ksell, R McCready, 


S Sloane, WE Parkin, DVM, State Epidemiologist, New Jersey State Dept of Health; Div of Field Svcs, Epi- 
demiology Program Office, Div of Immunization, Center for Prevention Svcs, CDC. 


Editorial Note: Although mumps has never attained the same notoriety as measles or rubella 
in the public or medical community, mumps virus was the leading cause of viral encephalitis 
of known etiology in this country until 1975 (4). The routine use of combined measles- 
mumps-rubella (MMR) vaccine in recent efforts to increase protection rates for measles and 
rubella has had a beneficial effect on the reported mumps incidence. A provisional total of 
3,285 mumps cases were reported nationally in 1983—the lowest reported incidence since 
mumps became a nationally notifiable disease in 1968. Peak mumps reporting occurred in 
1967, the year of vaccine licensure, with 185,691 cases. Cases in 1983 decreased by 38% 
from 1982 (5,310 cases) and by 98% from 1967. 

Age-specific data are not yet available for 1983. Data for 1982 indicate the risk of infec- 
tion has declined by more than 90% for all age groups. However, the reported incidence rate 
for 10- to 14-year-olds in 1982 was higher than that for any other age group (5). in the 
years immediately following vaccine licensure, the highest incidence rates occurred in 5- to 9- 
year-olds, followed by children under 5 years of age. The age-specific changes in mumps in- 
fection rates are similar to those noted for measles and rubella and would be expected with 
any vaccination policy oriented towards schoolchildren (7). Thus, based on mumps epide- 
miology alone, the outbreak in New Jersey involving largely sixth grade and older children 
was not unexpected. 

Mumps immunity was not required for school entry in New Jersey until 1978. Vaccination 
of this group with the highest susceptibility rates (5) allowed the most efficient allocation of 
limited resources. In New Jersey, immunity could be proven by evidence of appropriately ad- 
ministered mumps vaccine, parental,t or medical provider history of mumps or positive 
mumps serology. In this outbreak, the immunization law established two cohorts of students 
varying in their degrees of mumps immunity divided at the fifth- and sixth-grade levels— thus 
affecting the pattern of this outbreak. 

Since the attack rate for each grade was directly proportional to the percentage of unvac- 
cinated students, the higher attack rate for sixth graders most likely reflected the fact that 
sixth graders were not covered by the law. Compliance with the law, as reflected in vaccine 
coverage rates, was greater than 95%. Thus, poor compliance with the school vaccination 
law did not lead to this outbreak. Rather, it was those grades not covered by the school law 
that provided the susceptibles that allowed the disease to spread. A more comprehensive im- 
munization law might have further limited both the size and scope of the outbreak. 

Twenty states currently do not require proof of mumps immunity for school entry. Of the 
30 states that do require mumps immunization, 15 have laws that affect only first entry to 
school, and 15 have laws that affect children in kindergarten or higher grade levels. Thirteen 
states require proof of mumps immunity for grades K-12. 

Vaccine efficacy for the sixth grade was 91%. The estimate of vaccine efficacy in this 
study is consistent with earlier clinical evaluations that have noted vaccine efficacy ranging 
between 75% and 90% (2,3). Since more than 90% of cases in the fifth grade were in vac- 


tNot acceptable according to ACIP recommendations. 
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cinated individuals, ineffectiveness of vaccine was considered a possible cause of iliness. 
However, the overall vaccination level was in excess of 95%, and this distribution of cases is 
to be expected. 

The economic impact was substantial to households and to the government agencies in- 
volved in providing emergency immunization clinics. The cost estimate did not include loss of 
reimbursement funds due to school absenteeism. However, in states with such reimburse- 
ment, the cost may be quite significant. For example, in neighboring New York, where absen- 
teeism does affect reimbursement aid, a loss of 362 pupil days would result in a loss of 
$2,349 to a local school district. This is based on a New York mean reimbursement amount 
of $6.49 per student per day. 

A recent study has shown the positive benefit-cost ratio of mumps vaccine in susceptible 
populations (6). When administered as MMR vaccine, mumps vaccine has a benefit-to-cost 
ratio of 7:1 using reported cases and 39:1 using estimates of actual disease incidence. 
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Heat-Associated Mortality — New York City 


The estimated annual death rate in New York City based on data collected during the week 
ending Friday, June 15, 1984, was 1,343 per 100,000 population, a 35% increase over the 
average rate for the preceding 4 weeks (Figure 7). This was the highest mortality rate record- 
ed in New York City since January 1981 and was associeted with a sudden and severe heat 
wave—mean daily temperatures* rose from 21.1 C (70 F) in the preceding week to 28.9 C 
(84 F). The greatest increase was for persons aged 75 years and over, among whom the 
death rate increased 47%. The death rate for elderly women increased more than for elderly 
men (Figure 8). Among those aged 75-84 years, death rates rose 39% for men, compared 
with 66% for women; among those over 85 years old, increases were 13% for men and 55% 
for women. 

The increased number of deaths was almost exclusively among nonhospitalized persons 
living at home (Table 4). Among persons 65 years or older, there was a 150% increase in the 
number of deaths occurring at home. There were only small changes in the number of deaths 
occurring in hospitals or nursing homes. 

These data suggest that the noninstitutionalized elderly, particularly women, are at highest 
risk of heat-associated death. Programs are needed to protect this relatively small but sensi- 
tive group during prolonged or severe heat. 


Reported by AR Kristal, DrPH, S Schultz, MD, DJ Sencer, MD, New York City Dept of Health; Special 
Studies Br, Chronic Diseases Div, Center for Environmental Health, CDC. 


Editorial Note: This report is consistent with previous descriptions of the dramatic increases 
in total mortality that may accompany severe heat. Health effects of heat are particularly 
prominent in urban areas (7-6). 

In previous episodes of this sort, physicians have attributed only 10%-60% of the excess 
deaths directly to the heat, e.g., by a diagnosis of heat stroke. Increases in deaths attributed 
to cerebrovascular disease and ischemic heart disease have accounted for a large part of the 
remainder of the excess (7,4-6). Although heat stress may aggravate underlying vascular dis- 


“The arithmetic mean of the highest and lowest recorded temperatures. 
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ease, some deaths attributed to these two causes may be misclassified heatstroke deaths. 
The predominance of excess deaths among females described in this report was not seen on 
at least one other occasion when a similar analysis was done (7). 
Prevention of heat-related illness in the general population and in persons occupationally 
exposed to high temperatures has been recently discussed (8,9). 
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FIGURE 7. Estimated annual death rates per 100,000 population, by age and by week of 
death — New York City, 6 weeks ending June 22, 1984 
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TABLE 4. Number of deaths, by place of occurrence, among persons aged 65 years and 
older — New York City, 6 weeks ending June 22, 1984 





Place of Number, by week ending 
occurrence May 18 May 25 June 1 June 8 June 15 June 22 


Home 189 185 178 207 475 176 
Hospital 620 628 587 626 670 582 
Nursing home 73 68 85 80 72 67 
Other, unknown 11 9 9 14 18 12 
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FIGURE 8. Estimated annual death rates per 100,000 population for persons aged 75 
years and older, by sex — New York City, 6 weeks ending June 22, 1984 
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